Significant progress has been made in recent years in driving down the loss of hollow core fibres (HCFs), such as photonic bandgap fibres (PBGF), antiresonant nodeless fibres (ANF), and nested antiresonant nodeless fibres (NANF) towards that of their conventional solid single mode counterparts. In order to achieve the ultimate performance of HCFs, an accurate control of the dimensions and symmetry of the internal constituent elements is key in both the assembled preforms and drawn canes and fibres. Non-destructive optical methods to monitor and assess the internal features of HCFs over the entire fabrication process are therefore of great interest. Previously, morphology dependent resonances [1] and whispering gallery modes (WGMs) [2], excited by side illumination of the fibre, have been used to enable the precise measurement of cladding diameter variations with an accuracy greater than that of competing interferometric approaches. Motivated by this earlier work we have started studies into the opportunities provided by side illumination of HCF canes and fibres being drawn, and report some of our initial observations, which we hope will ultimately provide useful information on the internal features of HCFs.
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Our experimental set up is shown in Fig.1 , which allows for side illumination at the periphery of the structure under test (fibre or cane) (SUT) to probe the structure, excite WGMs and other cladding guided modes by either polarised monochromatic light at 633 nm or broadband white light from an LED or supercontinuum source (SC). The resulting scattering patterns were recorded by a CCD camera placed above the sample at 90-degrees relative to the excitation beam. Light launched into and travelling down the SUT was captured on a second CCD camera at one end of the SUT. For comparative purposes, we also launched white light into the sample end and imaged a resulting transmitted power distribution on 2 nd CCD. A selection of our key-observation images is seen in Fig. 2 . Fig. 2 a) reveals spectral banded resonances observed on a PBGF cane, excited from the side by white-light LED. We attribute this pattern to WGMs interference, defined by nanoscale roughness/features of external cladding surface. The observed pattern, showing an array of banded features from black to white in colour, exhibits a striking similarity to the pattern predicted in [4] for fibres with the nanostructured surfaces. Fig. 2 b) shows a WGM interference pattern now achieved using 633-nm side excitation of our lowest loss 1.3-dB/km NANF fibre [3] . We hope ultimately to be able to derive surface roughness estimates from such images. Fig. 2 c) illustrates the result of end-coupling white light into the end of a NANF fibre, simultaneously applying side-excitation using 633 nm light versus only side light in view d). These images highlight the fact that side-illumination can be used to couple light directly into the internal capillary structures of the fibre. Fig. 2 e ) reveals the results of side illumination by visible light of SC source. This experiment shows such a side-coupling into the internal structure, assisted or mediated by WGMs of fibre cladding, has a spectral dependence associated with the detailed internal structure, revealing red light coupled to and subsequently guided in the inner NANF rings, and likewise for green light in outer rings. We contend it will be possible to use this spectral information to gain dimensional/symmetry information on fibres internal structural elements and a read-out should be possible from imaging of side-scatter. 
